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(54) MEASURING DEVICE FOR PROPERTIES OF ORGANISM TISSUE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a measuring 
device which can make accurate quantitative or 
qualitative analysis of the properties of organism tissue 
by making more district the signals related to the 
concentration change and physical property change of 
the component and the tissue. 

SOLUTION: A measuring device for the properties of a 
organism tissue, which measures organism tissue 
properties in a organism 3 non-invasively, is composed 
of a beam splitter 2 to divide into two beams the near 
infrared rays 1 which are coherent or similar to it, a 
reflection mirror 4 to reflect one of the split beams 1a 
of the infrared rays so that it 1 a interferes with the 
other beams 1b which has been reflected by the vital 
organism structure, a sensor 5 to sense the signal 
according to the reflective beam 1c having undergone 
an interference, and an information processing means 7 
to make computational processing of the signal sensed 
by the sensor 5. It is arranged so that the position of 

the reflection mirror 4 relative to the reflective beam 1d reflected by the organism tissue 
be set any as desired. 
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* NOTICES * 

JPO and NC1PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the body tissue in a living body — the body tissue which measures description non- 
invasive — description — with the beam splitter which is a measuring device and divides a 
coherent or near-infrared light near it into two The reflecting mirror reflected so that one light 
may be made to interfere among the divided near-infrared light with the light of another side 
reflected by the body tissue, the body tissue characterized by forming the location of the 
reflecting mirror to the reflected light which was equipped with the detector which detects the 
signal of the reflected light made to interfere, and the information processing means which 
carries out data processing of the signal detected with the detector, and was reflected by the 
body tissue, enabling a free setup, and changing — description — a measuring device. 
[Claim 2] said body tissue — the body tissue according to claim 1 characterized by description 
being the body fluid constituent concentration in the cell of a body tissue, or besides the cell of 
a body tissue — description — a measuring device. 

[Claim 3] said body tissue — the body tissue according to claim 1 or 2 characterized by using 
the coherent near-infrared light of at least one kind of wavelength which consists of a part of 
all fields that the body fluid constituent concentration which is description is glucose 
concentration, and were chosen from the field (at least 950-1 150nm and 1 250-1 800nm) in the 
quantum of said glucose concentration, or fields — description — a measuring device. 
[Claim 4] the body tissue according to claim 1 to 3 characterized by setting up the location of 
said reflecting mirror and changing so that the reflected light reflected in the reflected light 
reflected by the body tissue between 0.1 -10.0mm hypodermically with the reflecting mirror may 
be made to interfere — description — a measuring device. 

[Claim 5] the body tissue according to claim 1 to 4 which said body tissue is the body surface 
close-attendants side of arterial blood tubing near the body surface, or venous blood tubing, 
and is characterized by setting up the location of said reflecting mirror and changing so that the 
reflected light reflected in the reflected light reflected by this body tissue with the reflecting 
mirror may be made to interfere — description — a measuring device. 

[Claim 6] the organization of a desired body tissue — the body tissue according to claim 1 to 5 
characterized by setting the location of said reflecting mirror as measuring description, and 
growing into it based on measurement of the size of the absorption of light of the petrographic 
constituent which is not desirable — description — a measuring device. 
[Claim 7] the body tissue according to claim 6 characterized by detecting the size of the 
above-mentioned coherent near-infrared absorption of light in fat tissue by moving a reflecting 
mirror while using the coherent near-infrared light which said petrographic constituent which is 
not desirable is fat tissue, and becomes from a part of all field of one [ at least ] wavelength 
field (900-950nm and 1 350-1 420nm), or field — description — a measuring device. 
[Claim 8] said body tissue — the body tissue according to claim 1 characterized by descriptions 
being physical properties, such as hardness of a body tissue, and a consistency, — description 
— a measuring device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the body tissue to which this invention measures concentration, such as 
a glucose in blood, cholesterol, neutral fat, and a protein component, non-invasive especially 
using a near-infrared method about the measuring machine machine which measures the 
concentration of the indicator ingradient in body fluid, such as blood and cell sap, by non- 
invasion for the therapy of the health care or the illness — description — the body tissue 
which measures change of the body tissue represented by a measuring device or stiffness in 
shoulder and a breast cancer, liver cirrhosis, a fatty liver, and arteriosclerosis — description — 
it is related with a measuring device. 
[0002] 

[Description of the Prior Art] The measuring method of the glucose concentration in blood 
(blood sugar level) is explained about measurement of the conventional body fluid constituent 
concentration. The blood sugar meter used widely now is called the so-called biosensor which is 
made to carry out the chemical reaction of the glucose in the blood which collected blood, and 
measures glucose concentration. The fundamental biosensor consists of a part which identifies 
a measuring object component alternatively, and a part which changes into an electrical signal 
change which produces this measuring object component in the matter discernment by the part 
identified alternatively. The device with various electrochemistry measurement device, 
thermistor, field effect transistor (FET), photo transistor, etc. is used for the part changed into 
said electrical signal. 

[0003] Moreover, the biological substances used for a matter discernment part (part which 
identifies said measuring object component alternatively) are cells (cell), such as an enzyme 
(enzyme), an antibody (antibody), binding protein (binding protein), lectin (lectin), an intracellular 
organelle (organelle), and a microorganism, an organization (tissue), etc., and these biological 
substances have the function to identify the specific matter. A biosensor is classified into an 
enzyme sensor, a microbial sensor, an immune sensor, an organelle sensor, and an organization 
sensor according to the biological substance to be used. 

[0004] the enzyme which will be used for glucose detection if the glucose sensor by the enzyme 
electrode (matter discernment part using the enzyme as a biological substance) is taken for an 
example as an example of a blood sugar meter — glucose oxidase (GOD) it is . This enzyme 
(GOD) The thing of the format which carries out the quantum of the glucose concentration 
because oxygen is consumed and the glucose sensor fixed in the poly membrane etc. catches 
change of this oxygen when the glucose in measurement liquid contacts the GOD fixed film is 
developed. A such blood collecting-type blood sugar meter is marketed widely, and is used for 
management of a diabetic's blood sugar level. 

[0005] Moreover, the detection approach of a glucose as shown in JP,60-236631,A or JP,5- 
58735, B is one of things of the non-invasion which does not need blood collecting. The near- 
infrared light irradiated by the living body part is divided into a reference signal and a 
measurement signal, and the technique of measuring the blood sugar level is indicated by 
carrying out data processing of these values by these official reports, a source of the white light 
like [ as the light source of near-infrared light ] a tungsten halogen lamp in the above- 
mentioned technique — a spectrum like an interference filter — the approach and semi- 
conductor light emitting device (LED) which carry out a spectrum to wavelength predetermined 
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with a means are used. Moreover, as a detector of the near-infrared light which penetrated the 
living body part, the photodiode or a photo detector like a photo transistor is used. However, at 
present, these techniques have not reached practical use level. 

[0006] The spectral analysis of the body fluid component by the above near-infrared light is the 
technique of attracting attention in recent years, and by the spectral analysis in a near infrared 
region as compared with the spectral analysis in an inside infrared region Since the water 
absorption spectrum is small, analysis of a water-solution system is possible, While it has the 
advantage in which the capacity which penetrates a living body is high, the signal level which 
belongs to molecular vibration has about 1/100, a small thing, and the demerit in which it is hard 
to specify attribution of a signal, as compared with an inside red field. 

[0007] That is, when detecting the signal (signal) of the component (body fluid component) 
made into the purpose in a near infrared region, it has that the signal corresponding to 
concentration change of a component (body fluid component) made into the purpose is very 
small, and the problem that attribution of the signal is not clear in many cases. In order to solve 
such a problem, the so-called chemometrics technique combined with the statistical analysis 
technique or the multivariate-analysis technique (MLR), for example, a linearity multiple 
regression analysis, principal component regression analysis, and PLS regression analysis 
(partial least squares regressin) is used. However, although it is the technique excellent in such 
statistical analysis technique catching a minute signal change, and performing exact measuring 
(calibration), magnitude (SN ratio) of the signal (signal) of the target component (body fluid 
component) is not improved. 

[0008] Then, a difference with the signal related to [ for an improvement of an SN ratio / in / at 
the former / a near infrared region ] concentration change of the component (body fluid 
component) of a reference signal and the purpose, Or the technique of having ****ed the noise 
component small enough and carrying out it is used by taking those ratios by clarifying 
concentration change (fluctuation) of the target component (body fluid component), or 
equalizing the signal (signal related to concentration change of the target component (body fluid 
component)) which carried out multiple-times measurement. Especially the above-mentioned 
equalization technique is used for various measurement from removal of a noise component 
being simply possible by making [ many ] the count of an average (count of measurement of a 
signal). 

[0009] Moreover, by the conventional approach of making only carry out incidence of the light 
to a body tissue, and measuring the transmitted light or reflected light, it will be measured as a 
signal in the form which the transmitted lights or the reflected lights from an organization other 
than a body tissue to consider quantification of description as an intention superimposed, and 
has become the cause by which a noise component becomes large, then, description — in 
measurement, the establishment and equipment of technique which can perform spectrum 
measurement (spectral-analysis measurement) of the form where the target organization is 
aimed at and moved are desired so that only the transmitted light or the reflected light from a 
body tissue to consider quantification of description as an intention may be obtained. 
[0010] 

[Problem(s) to be Solved by the Invention] therefore, the body tissue of non-invasion without 
the need of carrying out invasion of blood or the cell sap, and taking it out with a hypodermic 
needle etc. in case this invention measures the concentration of a living body's body fluid 
component — description — a measuring device — It is a thing aiming at offering a measuring 
device, or physical properties, such as hardness of an organization in the living body, and a 
consistency, — non-invasion and the body tissue measured in non-contact — description — in 
detail a near-infrared spectral-analysis method — a body tissue — description — the reflected 
light of a from the organization aiming at analysis, or near the organization by detecting 
alternatively, when it is adapted for measurement and performs the quantum or qualitative 
analysis of a component of the purpose under organization the signal relevant to concentration 
change and physical-properties change of a component and an organization — more — clear — 
carrying out — an exact body tissue — the body tissue which can perform the quantitative 
analysis or qualitative analysis of description — description — it aims at offering a measuring 
device. 
[0011] 

[Means for Solving the Problem] the body tissue of this invention according to claim 1 — 
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description — a measuring device the body tissue in a living body 3 — the body tissue which 
measures description non-invasive — description — with the beam splitter 2 which is a 
measuring device and divides the coherent or near-infrared light 1 near it into two The 
reflecting mirror 4 reflected so that one optical 1a may be made to interfere among the divided 
near-infrared light with optical 1b of another side reflected by the body tissue, It has the 
detector 5 which detects the signal of reflected light 1c made to interfere, and the information 
processing means 7 which carries out data processing of the signal detected with the detector 
5, and is characterized by forming the location of the reflecting mirror 4 to 1d of reflected lights 
reflected by the body tissue, enabling a free setup, and changing. 

[0012] moreover, the body tissue of this invention according to claim 2 — description — a 
measuring device — the configuration of claim 1 — in addition, said body tissue — it is 
characterized by description being the body fluid constituent concentration in the cell of a body 
tissue, or besides the cell of a body tissue, moreover, the body tissue of this invention 
according to claim 3 — description — a measuring device — claim 1 or the configuration of 2 - 
- in addition, said body tissue — the body fluid constituent concentration which is description is 
glucose concentration, and it is characterized by using the coherent near-infrared light of at 
least one kind of wavelength which consists of a part of all fields chosen from the field (at least 
950-1 150nm and 1 250-1 800nm) in the quantum of said glucose concentration, or fields. 
[0013] moreover, the body tissue of this invention according to claim 4 — description — a 
measuring device — the configuration of claim 1 thru/or either of 3 — in addition, it is 
characterized by setting up the location of said reflecting mirror 4 and changing so that 
reflected light 1e reflected in 1d of reflected lights reflected by the body tissue between 0.1- 
10.0mm hypodermically with the reflecting mirror 4 may be made to interfere, moreover, the 
body tissue of this invention according to claim 5 — description — a measuring device — the 
configuration of claim 1 thru/or either of 4 — in addition, said body tissue is the body surface 
close-attendants side of arterial blood tubing near the body surface, or venous blood tubing, 
and it is characterized by setting up the location of said reflecting mirror 4 and changing so that 
reflected light 1 e reflected in 1 d of reflected lights reflected by this body tissue with said 
reflecting mirror 4 may be made to interfere. 

[0014] moreover, the body tissue of this invention according to claim 6 — description — a 
measuring device — the configuration of claim 1 thru/or either of 5 — in addition, the 
organization of a desired body tissue — it is characterized by setting the location of a reflecting 
mirror 4 as measuring description, and growing into it based on measurement of the size of the 
absorption of light of the petrographic constituent which is not desirable, moreover, the body 
tissue of this invention according to claim 7 — description — a measuring device In addition to 
a configuration according to claim 6, said petrographic constituent which is not desirable is fat 
tissue. While using the coherent near-infrared light 1 which consists of a part of all field of one 
[ at least ] wavelength field (900-950nm and 1 350-1 420nm), or field It is characterized by 
detecting the size of absorption of said coherent near-infrared light 1 in fat tissue by moving a 
reflecting mirror 4. 

[0015] moreover, the body tissue of this invention according to claim 8 — description — a 
measuring device — the configuration of claim 1 — in addition, said body tissue — it is 
characterized by descriptions being physical properties, such as hardness of a body tissue, and 
a consistency. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
the body tissue shown in drawing 1 — description — if the coherent or near-infrared light 1 
near it can be obtained on the wavelength of 750-2500nm as the light source 9 used in a 
measuring device, either can be used, for example, what processed the light of the laser light 
source, the thing which processed the light of a halogen lamp using the diffraction grating, the 
interferometer, the filter, etc., the LED light source, or the LED light source using the diffraction 
grating, the interferometer, the filter, etc. can be used. 

[0017] As a beam splitter 2, if the above-mentioned near-infrared light 1, such as a half mirror, 
can be divided into two, either can be used and this beam splitter 2 is arranged between the 
above-mentioned light source 9 and a living body 3. As a reflecting mirror 4, one optical 1a of 
the light divided into two by the above-mentioned beam splitter 2 is reflected, and it is arranged 
in the location which optical 1a of one of these is drawn, and reaches. Moreover, the reflecting 
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mirror 4 is formed free [ migration ] so that the location to 1d of reflected lights reflected by 
the body tissue in the living body 3 which mentions later may be changed and it can set up 
freely. 

[0018] As a detector 5 f be [ what is necessary / just although it has a light-receiving property 
in a near infrared region (near-infrared light 1) ], in the near infrared region whose wavelength is 
600-1 100nm, the detector made from InGaAs can use suitably especially in the near infrared 
region whose wavelength the detector made from Si is 700-1 700nm. If the signal from reflected 
light 1c which is obtained with a detector 5, which is mentioned later and in which it interfered 
is inputted as a data-processing means 7 and data processing of this signal can be carried out, 
either can be used and microcomputer PYUTA etc. can be illustrated. 

[0019] With the above-mentioned data-processing means 7, the shape of raw somatic, for 
example, glucose concentration etc., is computed by carrying out data processing of the signal 
from reflected light 1c which is obtained with a detector 5 and in which it interfered according 
to the calibration curve prepared beforehand. The statistical analysis technique or the 
multivariate-analysis technique (MLR), for example, a linearity multiple regression analysis, 
principal component regression analysis, PLS regression analysis (partial least squares 
regressin), and the neural network technique can be used for creation of a calibration curve 
(measuring type). Such statistical analysis technique is the technique excellent in catching a 
minute signal change and performing exact measuring (calibration). 

[0020] next, top Norio body tissue — description — actuation of a measuring device is 
explained. The near-infrared light 1 first irradiated from the light source 9 is divided into optical 
1a drawn in the direction of a reflecting mirror 4, and optical 1b drawn in the direction of a living 
body 3 by the beam splitter 2. Next, while being reflected with a reflecting mirror 4 and setting 
to reflected light 1e optical 1a drawn in the direction of a reflecting plate 4, it is reflected by the 
body tissue inside a living body 3, and optical 1 b drawn in the direction of a living body 3 
becomes 1d of reflected lights which are the scattered light. Next, 1d of reflected lights 
reflected by the body tissue and reflected light 1e reflected with the reflecting mirror 4 
interfere, and this reflected light 1c in which it interfered is led to a detector 5. And by carrying 
out data processing of the signal acquired from reflected light 1c which was led to the detector 
5 next, and in which it interfered as mentioned above with the information processing means 7, 
the quantum of the description of the body tissue of a request aiming at measurement can be 
carried out, and it can be measured. 

[0021] Since the spectral-analysis approach using near-infrared light (near infrared region) with 
a wavelength of 750-2500nm currently performed from the former as mentioned above has a 
small signal (signal) relevant to the component generally made into the purpose and the 
attribution is not clear in many cases, quantitative analysis is carried out difficult. For this 
reason, at the former, in order to improve an SN ratio, the difference of a certain criteria signal 
and purpose signal (signal from the body tissue aiming at measurement) is taken, or it pretreats 
taking and standardizing that ratio etc., and the quantum of the component of the purpose of 
the target body tissue is performed by applying the multivariate-analysis technique. 
[0022] moreover, the light from a certain light source which contains two or more wavelength by 
the conventional spectral-analysis approach — an interference filter or a diffraction grating — 
serial — a spectrum — carrying out — the light by which the spectrum was carried out — one 
by one — a ratio — a measurement object is irradiated and it is asking for the absorbance and 
transmittance in each wavelength range by detecting the intensity of light penetrated or 
reflected, respectively, however, this technique — a body tissue — when it applies to 
measurement of description, it is detected as a spectrum which all the information that belongs 
to the constituent of the complicated body tissue which light penetrates or reflects 
superimposed — ******** — getting it blocked — it becomes the spectrum with which the 
signal which originates in addition to the body tissue of the request which considers 
measurement as an intention (purpose) (attribution) was also contained. Therefore, the noise 
component to the signal which belongs to the component of the body tissue of the target 
request will increase, and an SN ratio will fall. 

[0023] however, this invention top Norio body tissue — description — in a measuring device 
Since 1d of reflected lights reflected by the body tissue and reflected light 1e reflected with the 
reflecting mirror 4 are made to interfere and it was made to lead to a detector 5 The reflected 
light reflected light 1e reflected with the reflecting mirror 4 among 1d of reflected lights 
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reflected by the body tissue and whose phase correspond can be strengthened, and it can lead 
to a detector 5. The noise component to the signal which belongs to the component of a body 
tissue which reflects the reflected light reflected light 1e reflected with the reflecting mirror 4 
and whose phase correspond can be reduced, and an SN ratio can be raised. 
[0024] The distance between the body tissue which reflects the reflected light reflected light 1e 
reflected with the reflecting mirror 4 and whose phase correspond, and reflected light 1e and 
the point in which 1d interferes mutually It is the distance and the match between a reflecting 
mirror 4, and said reflected light 1e and the point in which 1d interferes mutually. Therefore, it is 
detectable whether the reflected light reflected from the body tissue of the location of living 
body 3 throat is strengthened by interference by finding the distance between the points in 
which a reflecting mirror 4, said reflected light 1e, and 1d of reflected lights interfere. 
[0025] Moreover, since the above-mentioned reflecting mirror 4 was formed free [ migration ] 
to 1d of reflected lights reflected by the body tissue, the location of the point in which reflected 
light 1e and 1d of reflected lights interfere, and a reflecting mirror 4 can be set up freely. 
Therefore, by moving a reflecting mirror 4 to the point in which above-mentioned reflected light 
1e and 1d of reflected lights interfere The phase of the reflected light from the body tissue 
which exists in the location of the arbitration in a living body's 3 depth direction, and the phase 
of reflected light 1 e reflected with a reflecting mirror 4 can be made in agreement. The reflected 
light from the body tissue of the request set as the object of measurement can be strengthened 
alternatively, the noise component to the signal which belongs to the component of a desired 
body tissue set as the object of measurement can be reduced, and an SN ratio can be raised. 
[0026] the body tissue of this invention — description — a measuring device sets the quantum 
of the concentration of the body fluid component in a body tissue cell or besides a body tissue 
cell as one purpose, on the other hand, it is in the quantum of the concentration of this body 
fluid component among the near-infrared light 1 of the field (1 250-1 800nm) near the first 
overtone of water, and the near-infrared light 1 of the field (800-1 300nm) near the second 
harmonic overtone of water — it is — it carries out by using both. As a property of each field, 
in the field near the first overtone of water, while the spectrum signal which belongs to 
molecular vibration is large, the permeability of light is bad, and while the spectrum signal which 
belongs to molecular vibration in the field near the second harmonic overtone of water is small, 
it is rich in the permeability of light. 

[0027] moreover, when the quantum of the concentration of the above-mentioned body fluid 
component is a quantum of glucose concentration The coherent near-infrared light of at least 
one kind of wavelength which consists of a part of all fields chosen from the wavelength field 
(950-1 150nm and 1 250-1 800nm), or fields as a near-infrared light 1 irradiated from the light 
source 9, Especially, it is necessary to use wavelength (945**20nm, 965**20nm, 1015**30nm, 
1100**30nm, 1400**20nm, 1450**20nm, 1500**20nm, and 1680**20nm) of coherent near- 
infrared light. 

[0028] In the quantum of glucose concentration, as a signal of the field near the first overtone 
of water, that is, 950-1 150nm, Preferably 945**20nm, 965**20nm, 1015**30nm, It is necessary 
to measure preferably 1 250-1 800nm 1100**30nm, using at least one wave of a signal 
(1400**20nm, 1450**20nm, 1500**20nm, and 1680**20nm) as a signal of the field near the 
second harmonic overtone of water. 

[0029] Thus, precision can carry out preferably 950-1 150nm of 1 250-1 800nm of glucose 
concentration quantitative analysis to the quantum of glucose concentration by using at least 
one wave of a signal (1400**20nm, 1450**20nm, 1500**20nm, and 1680**20nm) (near-infrared 
light 1) for 945**20nm, 965**20nm, 1015**30nm, and 1100**30nm preferably, and measuring. 
[0030] The signal of each measured wavelength is changed into glucose concentration with the 
information processing means 7 using the calibration curve (measuring type) created 
beforehand, and is displayed as measured value with a display 8. Although creation of a 
calibration curve (measuring type) is usually created using some kinds of wavelength, if said 
wavelength is included in this invention, neither measurement wavelength nor a number will be 
restricted. 

[0031] Moreover, in order to carry out the quantum of the glucose concentration in a body 
tissue cell or besides a body tissue cell as a substitution property of the blood sugar level The 
location of a reflecting mirror 4 can be set up so that it may be made to interfere in 1d 
(scattered light) of reflected lights from the body tissue made the purpose which is in the 
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location between 0.5-1 0.0mm preferably between 0.1 -10.0mm hypodermically (object of 
measurement), and it is this. Precision can carry out glucose concentration as a substitution 
property of the blood sugar level quantitative analysis. 

[0032] moreover, in performing a quantum for the quantum of concentration, especially glucose 
concentration of the body fluid component in a body tissue cell or besides a body tissue cell, 
reflected light 1e from a reflecting mirror 4 is made to interfere in 1d of reflected lights from the 
artery which flows near a living body's 3 body surface, or a vein, and it measures — it is a very 
good approach. If the location of a reflecting mirror 4 is adjusted and set up in that case so that 
the reflected light in the body tissue of the side near [ where optical 1b of another side divided 
by the beam splitter 2 of the near-infrared light 1 is irradiated ] the near blood vessel (i.e., the 
body surface close attendants of a blood vessel) may interfere with reflected light 1e from a 
reflecting mirror 4, since the flowing blood has the property that dispersion is large and cannot 
use a blood vessel for measurement easily, a good spectrum (signal) will be obtained. 
[0033] Moreover, it is necessary to measure by avoiding a subcutaneous adipose tissue in the 
quantum of glucose concentration from a viewpoint of obtaining a spectrum with a sufficient 
(high) SN ratio. Therefore, if it is very effective to move the location of a reflecting mirror 4 and 
to find the suitable setting location in measurement and it is in charge of detecting the location 
of the fat tissue, it carries out to the quantum of glucose concentration using the characteristic 
absorption of light of the fat tissue which is not desirable. In measuring size of the absorption of 
light in this fat tissue, it carries out using the coherent near-infrared light 1 which consists of a 
part of all field of a wavelength field (at least 900-950nm or 1 350-1 420nm), or field, and it 
compares whether it is that which this absorption calls at fat tissue, and judges. 
[0034] the body tissue of this invention — description — another purpose of a measuring 
device — a body tissue — description is physical properties like the hardness of a body tissue, 
or a consistency, and is about these physical properties to carry out [ qualitative analysis or ] 
quantitative analysis. Physical properties like the hardness of a body tissue or a consistency are 
stiffness of the body specifically represented by stiffness in shoulder or change of the body 
tissue represented by a breast cancer, liver cirrhosis, a fatty liver, and arteriosclerosis. 
[0035] such a body tissue — the spectrum obtained from many test subjects is carried out to 
analysis of description using quantitative analysis or qualitative analysis. A linearity multiple 
regression analysis (MLR), principal component regression analysis, PLS regression analysis 
(partial least squares regressin), the neural network technique, and the neural network 
technique are used for quantitative analysis, and technique, such as discriminant analysis and a 
cluster analysis, can be used for qualitative analysis. 

[0036] the body tissue which analyzes physical properties like the hardness of a body tissue, or 
a consistency (measurement) — description — a measuring device as well as the above can be 
formed. Although the decision of the measuring technique in the wavelength and the 
information-processing means 7 of the near-infrared light 1 irradiated from the light source 9 
used for analysis performs by analyzing the spectrum (a signal) of much normal tissues and a 
lesion organization, as other decision technique of the measuring technique in the wavelength 
and the information-processing means 7 of the near-infrared light 1 irradiated from the light 
source 9 used for analysis, there is the approach of performing in invasion by an animal 
experiment etc. beforehand. This approach by irradiating the light which carried out the 
spectrum to the measured organization (both normal tissue and a lesion organization) which 
made it expose in invasion by technique, such as a diffraction grating and FT-IR, obtaining an 
absorption spectrum, and carrying out multivariate analysis of this absorption spectrum The 
measuring technique in the wavelength and the information processing means 7 of the near- 
infrared light 1 of using for a measuring device is determined, the body tissue of this invention - 
- description — the measuring technique in this wavelength and information processing means 
7 of the near-infrared light 1 that were determined — using — above — the body tissue of this 
invention — description — the body tissue by the measuring device — measurement of 
description (inch vivo measurement) It is made to carry out. 

[0037] If an example is given, the cancer organization of a mouse which made it cancerate 
artificially will be exposed by cutting epidermal tissue open, and the spectrum of a cancer 
organization will be obtained by the above-mentioned technique, moreover, the thing which 
same actuation is carried out to the mouse of a large number containing a normal mouse, and a 
spectrum is obtained, and then is done for the qualitative analysis of these spectrums — an 
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organization — the wavelength distinction of description has a meaning — taking up — the 
body tissue of this invention — description — the wavelength of the near-infrared light 1 used 
for a measuring device is determined, and the near-infrared light 1 of this determined 
wavelength — the body tissue of this invention — description — by analyzing description of the 
body tissue by the measuring device, the cancer onset can be distinguished by the body tissue. 
[0038] in addition, the body tissue of this invention — description — for raising the analysis 
precision of a measuring device — further — the body tissue of this invention — description — 
it is necessary to perform and carry out multivariate analysis of the analysis by the measuring 
device to many body tissues non-invasive 
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TECHNICAL FIELD 



[Field of the Invention] the body tissue to which this invention measures concentration, such as 
a glucose in blood, cholesterol, neutral fat, and a protein component, non-invasive especially 
using a near-infrared method about the measuring machine machine which measures the 
concentration of the indicator ingradient in body fluid, such as blood and cell sap, by non- 
invasion for the therapy of the health care or the illness — description — the body tissue 
which measures change of the body tissue represented by a measuring device or stiffness in 
shoulder and a breast cancer, liver cirrhosis, a fatty liver, and arteriosclerosis — description — 
it is related with a measuring device. 
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PRIOR ART 



[Description of the Prior Art] The measuring method of the glucose concentration in blood 
(blood sugar level) is explained about measurement of the conventional body fluid constituent 
concentration. The blood sugar meter used widely now is called the so-called biosensor which is 
made to carry out the chemical reaction of the glucose in the blood which collected blood, and 
measures glucose concentration. The fundamental biosensor consists of a part which identifies 
a measuring object component alternatively, and a part which changes into an electrical signal 
change which produces this measuring object component in the matter discernment by the part 
identified alternatively. The device with various electrochemistry measurement device, 
thermistor, field effect transistor (FET), photo transistor, etc. is used for the part changed into 
said electrical signal. 

[0003] Moreover, the biological substances used for a matter discernment part (part which 
identifies said measuring object component alternatively) are cells (cell), such as an enzyme 
(enzyme), an antibody (antibody), binding protein (binding protein), lectin (lectin), an intracellular 
organelle (organelle), and a microorganism, an organization (tissue), etc., and these biological 
substances have the function to identify the specific matter. A biosensor is classified into an 
enzyme sensor, a microbial sensor, an immune sensor, an organelle sensor, and an organization 
sensor according to the biological substance to be used. 

[0004] the enzyme which will be used for glucose detection if the glucose sensor by the enzyme 
electrode (matter discernment part using the enzyme as a biological substance) is taken for an 
example as an example of a blood sugar meter — glucose oxidase (GOD) it is . This enzyme 
(GOD) The thing of the format which carries out the quantum of the glucose concentration 
because oxygen is consumed and the glucose sensor fixed in the poly membrane etc. catches 
change of this oxygen when the glucose in measurement liquid contacts the GOD fixed film is 
developed. A such blood collecting-type blood sugar meter is marketed widely, and is used for 
management of a diabetic's blood sugar level. 

[0005] Moreover, the detection approach of a glucose as shown in JP,60-236631,A or JP,5- 
58735 f B is one of things of the non-invasion which does not need blood collecting. The near- 
infrared light irradiated by the living body part is divided into a reference signal and a 
measurement signal, and the technique of measuring the blood sugar level is indicated by 
carrying out data processing of these values by these official reports, a source of the white light 
like [ as the light source of near-infrared light ] a tungsten halogen lamp in the above- 
mentioned technique — a spectrum like an interference filter — the approach and semi- 
conductor light emitting device (LED) which carry out a spectrum to wavelength predetermined 
with a means are used. Moreover, as a detector of the near-infrared light which penetrated the 
living body part, the photodiode or a photo detector like a photo transistor is used. However, at 
present, these techniques have not reached practical use level. 

[0006] The spectral analysis of the body fluid component by the above near-infrared light is the 
technique of attracting attention in recent years, and by the spectral analysis in a near infrared 
region as compared with the spectral analysis in an inside infrared region Since the water 
absorption spectrum is small, analysis of a water-solution system is possible, While it has the 
advantage in which the capacity which penetrates a living body is high, the signal level which 
belongs to molecular vibration has about 1/100, a small thing, and the demerit in which it is hard 
to specify attribution of a signal, as compared with an inside red field. 

[0007] That is, when detecting the signal (signal) of the component (body fluid component) 
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made into the purpose in a near infrared region, it has that the signal corresponding to 
concentration change of a component (body fluid component) made into the purpose is very 
small, and the problem that attribution of the signal is not clear in many cases. In order to solve 
such a problem, the so-called chemometrics technique combined with the statistical analysis 
technique or the multivariate-analysis technique (MLR), for example, a linearity multiple 
regression analysis, principal component regression analysis, and PLS regression analysis 
(partial least squares regressin) is used. However, although it is the technique excellent in such 
statistical analysis technique catching a minute signal change, and performing exact measuring 
(calibration), magnitude (SN ratio) of the signal (signal) of the target component (body fluid 
component) is not improved. 

[0008] Then, a difference with the signal related to [ for an improvement of an SN ratio / in / at 
the former / a near infrared region ] concentration change of the component (body fluid 
component) of a reference signal and the purpose, Or the technique of having ****ed the noise 
component small enough and carrying out it is used by taking those ratios by clarifying 
concentration change (fluctuation) of the target component (body fluid component), or 
equalizing the signal (signal related to concentration change of the target component (body fluid 
component)) which carried out multiple-times measurement. Especially the above-mentioned 
equalization technique is used for various measurement from removal of a noise component 
being simply possible by making [ many ] the count of an average (count of measurement of a 
signal). 

[0009] Moreover, by the conventional approach of making only carry out incidence of the light 
to a body tissue, and measuring the transmitted light or reflected light, it will be measured as a 
signal in the form which the transmitted lights or the reflected lights from an organization other 
than a body tissue to consider quantification of description as an intention superimposed, and 
has become the cause by which a noise component becomes large, then, description — in 
measurement, the establishment and equipment of technique which can perform spectrum 
measurement (spectral-analysis measurement) of the form where the target organization is 
aimed at and moved are desired so that only the transmitted light or the reflected light from a 
body tissue to consider quantification of description as an intention may be obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above invention of this invention according to claim 1 
The beam splitter which divides a coherent or near-infrared light near it into two, The reflecting 
mirror reflected so that one light may be made to interfere among the divided near-infrared light 
with the light of another side reflected by the body tissue. Since the location of the reflecting 
mirror to the reflected light which was equipped with the detector which detects the signal of 
the reflected light made to interfere, and the information processing means which carries out 
data processing of the signal detected with the detector, and was reflected by the body tissue 
was formed enabling a free setup By reflecting with a reflecting mirror so that one light may be 
made to interfere among the divided near-infrared light with the light of another side reflected 
by the body tissue The reflected light reflected by the body tissue of the phase of the reflected 
light reflected with the reflecting mirror and a phase in agreement can be strengthened 
alternatively, the description of the body tissue which reflects the reflected light of the phase of 
the reflected light reflected with the reflecting mirror, and a phase in agreement — analysis can 
be analyzed with a sufficient precision by non-invasion — that is, the signal relevant to 
concentration change and physical-properties change of the component of a body tissue and an 
organization — more — clear — carrying out — an exact body tissue — the quantitative 
analysis or qualitative analysis of description can be performed. 

[0059] And by forming the location of the reflecting mirror to the reflected light reflected by the 
body tissue, enabling a free setup, the phase of the reflected light from the body tissue of the 
location a living body's arbitration and the phase of the reflected light reflected with the 
reflecting mirror can be made in agreement, and the reflected light of a from near [ of a 
location ] a living body's arbitration the organization aiming at analysis or near the organization 
can be detected alternatively. 

[0060] moreover, invention of this invention according to claim 2 — said body tissue — since 
description is the body fluid constituent concentration in the cell of a body tissue, or besides 
the cell of a body tissue, the body fluid constituent concentration in the cell of a body tissue or 
besides the cell of a body tissue can be analyzed with a sufficient precision by non-invasion, 
moreover, invention of this invention according to claim 3 — said body tissue — since the 
coherent near-infrared light of at least one kind of wavelength which consists of a part of all 
fields that the body fluid constituent concentration which is description is glucose 
concentration, and were chosen from the field (at least 950-1 150nm and 1 250-1 800nm) in the 
quantum of said glucose concentration, or fields was used, glucose concentration can be 
analyzed with a sufficient precision by non-invasion. 

[0061] Moreover, in measuring the glucose concentration of a body tissue as a substitution 
property of the blood sugar level, since the location of said reflecting mirror was set up so that 
the reflected light reflected in the reflected light reflected by the body tissue between 0.1- 
10.0mm hypodermically with the reflecting mirror might be made to interfere, invention of this 
invention according to claim 4 can analyze glucose concentration with a sufficient precision by 
non-invasion. 

[0062] Moreover, said body tissue of invention of this invention according to claim 5 is the body 
surface close-attendants side of arterial blood tubing near the body surface, or venous blood 
tubing. Since the location of said reflecting mirror was set up so that the reflected light 
reflected in the reflected light reflected by this body tissue with the reflecting mirror might be 
made to interfere By making in agreement the phase of the reflected light from the body 
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surface close-attendants side of arterial blood tubing near [ small ] the body surface of 
dispersion, or venous blood tubing, and the phase of the reflected light reflected with the 
reflecting mirror Rather than the case where the phase of the reflected light from the large 
blood of dispersion and the phase of the reflected light reflected with the reflecting mirror are 
made in agreement, the shape of raw somatic and glucose concentration can be analyzed with a 
sufficient precision by non-invasion. 

[0063] moreover, invention of this invention according to claim 6 — the organization of a 
desired body tissue, since the location of said reflecting mirror was set as measuring description 
based on measurement of the size of the absorption of light of the petrographic constituent 
which is not desirable the organization of a desired body tissue — in agreement with measuring 
description in the phase of the reflected light from the petrographic constituent which is not 
desirable, and the phase of the reflected light reflected with the reflecting mirror — not making 
— making — a living body — description can be analyzed with a sufficient precision by non- 
invasion. 

[0064] Moreover, since invention of this invention according to claim 7 detected the size of the 
above-mentioned coherent near-infrared absorption of light in fat tissue by moving a reflecting 
mirror while using the coherent near-infrared light which said petrographic constituent which is 
not desirable is fat tissue, and becomes from a part of all field of one [ at least ] wavelength 
field (900-950nm and 1 350-1 420nm), or field, it can analyze with a sufficient precision whether 
it is the reflected light from fat tissue. 

[0065] moreover, invention of this invention according to claim 8 — said body tissue — since 
descriptions are physical properties, such as hardness of a body tissue, and a consistency, 
analysis of the above-mentioned physical properties can be analyzed with a sufficient precision 
by non-invasion among the descriptions of a body tissue. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] therefore, the body tissue of non-invasion without 
the need of carrying out invasion of blood or the cell sap, and taking it out with a hypodermic 
needle etc. in case this invention measures the concentration of a living body's body fluid 
component — description — a measuring device — It is a thing aiming at offering a measuring 
device, or physical properties, such as hardness of an organization in the living body, and a 
consistency, — non-invasion and the body tissue measured in non-contact — description — in 
detail a near—infrared spectral-analysis method — a body tissue — description — the reflected 
light of a from the organization aiming at analysis, or near the organization by detecting 
alternatively, when it is adapted for measurement and performs the quantum or qualitative 
analysis of a component of the purpose under organization the signal relevant to concentration 
change and physical-properties change of a component and an organization — more — clear — 
carrying out — an exact body tissue — the body tissue which can perform the quantitative 
analysis or qualitative analysis of description — description — it aims at offering a measuring 
device. 
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MEANS 



[Means for Solving the Problem] the body tissue of this invention according to claim 1 — 
description — a measuring device the body tissue in a living body 3 — the body tissue which 
measures description non-invasive — description — with the beam splitter 2 which is a 
measuring device and divides the coherent or near-infrared light 1 near it into two The 
reflecting mirror 4 reflected so that one optical 1a may be made to interfere among the divided 
near-infrared light with optical 1b of another side reflected by the body tissue. It has the 
detector 5 which detects the signal of reflected light 1c made to interfere, and the information 
processing means 7 which carries out data processing of the signal detected with the detector 
5, and is characterized by forming the location of the reflecting mirror 4 to 1d of reflected lights 
reflected by the body tissue, enabling a free setup, and changing. 

[0012] moreover, the body tissue of this invention according to claim 2 — description — a 
measuring device — the configuration of claim 1 — in addition, said body tissue — it is 
characterized by description being the body fluid constituent concentration in the cell of a body 
tissue, or besides the cell of a body tissue, moreover, the body tissue of this invention 
according to claim 3 — description — a measuring device — claim 1 or the configuration of 2 - 
- in addition, said body tissue — the body fluid constituent concentration which is description is 
glucose concentration, and it is characterized by using the coherent near-infrared light of at 
least one kind of wavelength which consists of a part of all fields chosen from the field (at least 
950-1 150nm and 1 250-1 800nm) in the quantum of said glucose concentration, or fields. 
[0013] moreover, the body tissue of this invention according to claim 4 — description — a 
measuring device — the configuration of claim 1 thru/or either of 3 — in addition, it is 
characterized by setting up the location of said reflecting mirror 4 and changing so that 
reflected light 1e reflected in 1d of reflected lights reflected by the body tissue between 0.1- 
10.0mm hypodermically with the reflecting mirror 4 may be made to interfere, moreover, the 
body tissue of this invention according to claim 5 — description — a measuring device — the 
configuration of claim 1 thru/or either of 4 — in addition, said body tissue is the body surface 
close-attendants side of arterial blood tubing near the body surface, or venous blood tubing, 
and it is characterized by setting up the location of said reflecting mirror 4 and changing so that 
reflected light 1e reflected in 1d of reflected lights reflected by this body tissue with said 
reflecting mirror 4 may be made to interfere. 

[0014] moreover, the body tissue of this invention according to claim 6 — description — a 

measuring device — the configuration of claim 1 thru/or either of 5 — in addition, the 

organization of a desired body tissue — it is characterized by setting the location of a reflecting 

mirror 4 as measuring description, and growing into it based on measurement of the size of the 

absorption of light of the petrographic constituent which is not desirable, moreover, the body 

tissue of this invention according to claim 7 — description — a measuring device In addition to 

a configuration according to claim 6, said petrographic constituent which is not desirable is fat 

tissue. While using the coherent near-infrared light 1 which consists of a part of all field of one 

[ at least ] wavelength field (900~950nm and 1 350-1 420nm), or field It is characterized by 

detecting the size of absorption of said coherent near-infrared light 1 in fat tissue by moving a 

reflecting mirror 4. , 

[0015] moreover, the body tissue of this invention according to claim 8 — description — a 

measuring device — the configuration of claim 1 — in addition, said body tissue — it is 

characterized by descriptions being physical properties, such as hardness of a body tissue, and 

! 
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a consistency. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
the body tissue shown in drawing 1 — description — if the coherent or near-infrared light 1 
near it can be obtained on the wavelength of 750-2500nm as the light source 9 used in a 
measuring device, either can be used, for example, what processed the light of the laser light 
source, the thing which processed the light of a halogen lamp using the diffraction grating, the 
interferometer, the filter, etc., the LED light source, or the LED light source using the diffraction 
grating, the interferometer, the filter, etc. can be used. 

[0017] As a beam splitter 2, if the above-mentioned near-infrared light 1, such as a half mirror, 
can be divided into two, either can be used and this beam splitter 2 is arranged between the 
above-mentioned light source 9 and a living body 3. As a reflecting mirror 4, one optical 1 a of 
the light divided into two by the above-mentioned beam splitter 2 is reflected, and it is arranged 
in the location which optical 1a of one of these is drawn, and reaches. Moreover, the reflecting 
mirror 4 is formed free [ migration ] so that the location to 1d of reflected lights reflected by 
the body tissue in the living body 3 which mentions later may be changed and it can set up 
freely. 

[0018] As a detector 5, be [ what is necessary / just although it has a light-receiving property 
in a near infrared region (near-infrared light 1) ], in the near infrared region whose wavelength is 
600-1 100nm, the detector made from InGaAs can use suitably especially in the near infrared 
region whose wavelength the detector made from Si is 700-1 700nm. If the signal from reflected 
light 1c which is obtained with a detector 5, which is mentioned later and in which it interfered 
is inputted as a data-processing means 7 and data processing of this signal can be carried out, 
either can be used and microcomputer PYUTA etc. can be illustrated. 
[0019] With the above-mentioned data-processing means 7, the shape of raw somatic, for 
example, glucose concentration etc., is computed by carrying out data processing of the signal 
from reflected light 1c which is obtained with a detector 5 and in which it interfered according 
to the calibration curve prepared beforehand. The statistical analysis technique or the 
multivariate-analysis technique (MLR), for example, a linearity multiple regression analysis, 
principal component regression analysis, PLS regression analysis (partial least squares 
regressin), and the neural network technique can be used for creation of a calibration curve 
(measuring type). Such statistical analysis technique is the technique excellent in catching a 
minute signal change and performing exact measuring (calibration). 

[0020] next, top Norio body tissue — description — actuation of a measuring device is 
explained. The near-infrared light 1 first irradiated from the light source 9 is divided into optical 
1a drawn in the direction of a reflecting mirror 4, and optical 1b drawn in the direction of a living 
body 3 by the beam splitter 2. Next, while being reflected with a reflecting mirror 4 and setting 
to reflected light 1e optical 1a drawn in the direction of a reflecting plate 4, it is reflected by the 
body tissue inside a living body 3, and optical 1b drawn in the direction of a living body 3 
becomes 1d of reflected lights which are the scattered light. Next, 1d of reflected lights 
reflected by the body tissue and reflected light 1e reflected with the reflecting mirror 4 
interfere, and this reflected light 1c in which it interfered is led to a detector 5. And by carrying 
out data processing of the signal acquired from reflected light 1c which was led to the detector 
5 next, and in which it interfered as mentioned above with the information processing means 7, 
the quantum of the description of the body tissue of a request aiming at measurement can be 
carried out, and it can be measured. 

[0021] Since the spectral-analysis approach using near-infrared light (near infrared region) with 
a wavelength of 750-2500nm currently performed from the former as mentioned above has a 
small signal (signal) relevant to the component generally made into the purpose and the 
attribution is not clear in many cases, quantitative analysis is carried out difficult. For this 
reason, at the former, in order to improve an SN ratio, the difference of a certain criteria signal 
and purpose signal (signal from the body tissue aiming at measurement) is taken, or it pretreats 
taking and standardizing that ratio etc., and the quantum of the component of the purpose of 
the target body tissue is performed by applying the multivariate-analysis technique. 
[0022] moreover, the light from a certain light source which contains two or more wavelength by 
the conventional spectral-analysis approach — an interference filter or a diffraction grating — 
serial — a spectrum — carrying out — the light by which the spectrum was carried out — one 
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by one — a ratio — a measurement object is irradiated and it is asking for the absorbance and 
transmittance in each wavelength range by detecting the intensity of light penetrated or 
reflected, respectively, however, this technique — a body tissue — when it applies to 
measurement of description, it is detected as a spectrum which all the information that belongs 
to the constituent of the complicated body tissue which light penetrates or reflects 
superimposed — ******** — getting it blocked — it becomes the spectrum with which the 
signal which originates in addition to the body tissue of the request which considers 
measurement as an intention (purpose) (attribution) was also contained. Therefore, the noise 
component to the signal which belongs to the component of the body tissue of the target 
request will increase, and an SN ratio will fall. 

[0023] however, this invention top Norio body tissue — description — in a measuring device 
Since 1d of reflected lights reflected by the body tissue and reflected light 1e reflected with the 
reflecting mirror 4 are made to interfere and it was made to lead to a detector 5 The reflected 
light reflected light 1e reflected with the reflecting mirror 4 among 1d of reflected lights 
reflected by the body tissue and whose phase correspond can be strengthened, and it can lead 
to a detector 5. The noise component to the signal which belongs to the component of a body 
tissue which reflects the reflected light reflected light 1e reflected with the reflecting mirror 4 
and whose phase correspond can be reduced, and an SN ratio can be raised. 
[0024] The distance between the body tissue which reflects the reflected light reflected light 1e 
reflected with the reflecting mirror 4 and whose phase correspond, and reflected light 1e and 
the point in which 1d interferes mutually It is the distance and the match between a reflecting 
mirror 4, and said reflected light 1e and the point in which 1d interferes mutually. Therefore, it is 
detectable whether the reflected light reflected from the body tissue of the location of living 
body 3 throat is strengthened by interference by finding the distance between the points in 
which a reflecting mirror 4, said reflected light 1e, and 1d of reflected lights interfere. 
[0025] Moreover, since the above-mentioned reflecting mirror 4 was formed free [ migration ] 
to 1 d of reflected lights reflected by the body tissue, the location of the point in which reflected 
light 1e and 1d of reflected lights interfere, and a reflecting mirror 4 can be set up freely. 
Therefore, by moving a reflecting mirror 4 to the point in which above-mentioned reflected light 
1e and 1d of reflected lights interfere The phase of the reflected light from the body tissue 
which exists in the location of the arbitration in a living body's 3 depth direction, and the phase 
of reflected light 1e reflected with a reflecting mirror 4 can be made in agreement. The reflected 
light from the body tissue of the request set as the object of measurement can be strengthened 
alternatively, the noise component to the signal which belongs to the component of a desired 
body tissue set as the object of measurement can be reduced, and an SN ratio can be raised. 
[0026] the body tissue of this invention — description — a measuring device sets the quantum 
of the concentration of the body fluid component in a body tissue cell or besides a body tissue 
cell as one purpose, on the other hand, it is in the quantum of the concentration of this body 
fluid component among the near-infrared light 1 of the field (1 250-1 800nm) near the first 
overtone of water, and the near-infrared light 1 of the field (800-1 300nm) near the second 
harmonic overtone of water — it is — it carries out by using both. As a property of each field, 
in the field near the first overtone of water, while the spectrum signal which belongs to 
molecular vibration is large, the permeability of light is bad, and while the spectrum signal which 
belongs to molecular vibration in the field near the second harmonic overtone of water is small, 
it is rich in the permeability of light. 

[0027] moreover, when the quantum of the concentration of the above-mentioned body fluid 
component is a quantum of glucose concentration The coherent near-infrared light of at least 
one kind of wavelength which consists of a part of all fields chosen from the wavelength field 
(950-1 150nm and 1 250-1 800nm), or fields as a near-infrared light 1 irradiated from the light 
source 9, Especially, it is necessary to use wavelength (945**20nm, 965**20nm, 1015**30nm, 
1 100**30nm, 1400**20nm, 1450**20nm, 1500**20nm, and 1680**20nm) of coherent near- 
infrared light. 

[0028] In the quantum of glucose concentration, as a signal of the field near the first overtone 
of water, that is, 950-1 150nm, Preferably 945**20nm, 965**20nm, 1015**30nm, It is necessary 
to measure preferably 1 250-1 800nm 1 100**30nm, using at least one wave of a signal 
(1400**20nm, 1450**20nm, 1500**20nm, and 1680**20nm) as a signal of the field near the 
second harmonic overtone of water. 
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[0029] Thus, precision can carry out preferably 950-1 150nm of 1 250-1 800nm of glucose 
concentration quantitative analysis to the quantum of glucose concentration by using at least 
one wave of a signal (1400**20nm, 1450**20nm, 1500**20nm, and 1680**20nm) (near-infrared 
light Dfor 945**20nm, 965**20nm, 1015**30nm, and 1100**30nm preferably, and measuring. 
[0030] The signal of each measured wavelength is changed into glucose concentration with the 
information processing means 7 using the calibration curve (measuring type) created 
beforehand, and is displayed as measured value with a display 8. Although creation of a 
calibration curve (measuring type) is usually created using some kinds of wavelength, if said 
wavelength is included in this invention, neither measurement wavelength nor a number will be 
restricted. 

[0031] Moreover, in order to carry out the quantum of the glucose concentration in a body 
tissue cell or besides a body tissue cell as a substitution property of the blood sugar level The 
location of a reflecting mirror 4 can be set up so that it may be made to interfere in 1d 
(scattered light) of reflected lights from the body tissue made the purpose which is in the 
location between 0.5-1 0.0mm preferably between 0.1 -10.0mm hypodermically (object of 
measurement), and it is this. Precision can carry out glucose concentration as a substitution 
property of the blood sugar level quantitative analysis. 

[0032] moreover, in performing a quantum for the quantum of concentration, especially glucose 
concentration of the body fluid component in a body tissue cell or besides a body tissue cell, 
reflected light 1e from a reflecting mirror 4 is made to interfere in 1d of reflected lights from the 
artery which flows near a living body's 3 body surface, or a vein, and it measures — it is a very 
good approach. If the location of a reflecting mirror 4 is adjusted and set up in that case so that 
the reflected light in the body tissue of the side near [ where optical 1 b of another side divided 
by the beam splitter 2 of the near-infrared light 1 is irradiated ] the near blood vessel (i.e., the 
body surface close attendants of a blood vessel) may interfere with reflected light 1e from a 
reflecting mirror 4, since the flowing blood has the property that dispersion is large and cannot 
use a blood vessel for measurement easily, a good spectrum (signal) will be obtained. 
[0033] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the schematic diagram showing the gestalt of 1 operation of this invention. 
[ Drawin g 2] It is the schematic diagram showing the gestalt of other operations same as the 
above. 

[Description of Notations] 
1 Near-infrared Light 
1a Light 
1b Light 

1 c The reflected light in which it interfered 
1 d Reflected light 

1 e Reflected light 

2 Beam Splitter 

3 Living Body 

4 Reflecting Mirror 

5 Detector 

7 Information Processing Means 



[Translation done.] 
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1 a 3fc 
\ b ft 

i c ^#£n*5*fft 
! d 

1 e £#ft 

3 £f* 

4 RSta 

5 t*ajfi 

7 mifi^s^s 
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[Translation done.] 
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mmx tk & z tit: ft-v £• mnmm-t h m ssssji^k t * 
di.. &frmmT'Km2tiKmimzM-tz>%.mm(r>& 
m$mfe8mzBf$.LTf8.& z t zmmb-t 

mt-t&mim i izimco±frMM&&miiLmw.. 
i m^m 3 ] H5ieif*s^i4«T-* h 

hfziX'5-%<th9 5 0~~l 1 50nmSl/l 2 50 

-l 8 o o nmcommti^mtR^ixtz^mmhh^Him 
Yim^mkm^h z k wmb^-zmmm 1 xn2iz 

STO. 1 — 10. Ommc^^fettffl 

mT-K%%i\tzK®K< l zKpftmx'Km%h.tz&®ytz : f- 
tmt-thmim. 1 jbm3^-ttiMzim<7>£.fomm 
i mxm 5 ] mi± fammfimmwis-® comma's & 
s juts*** cc s^Ts:s=f £ titz matft * ^ w £ 

«i5 £ mfieSl^oeS £ t£5£ L -C fig •?> z t * m m 

b ttsit&m i M4 <ov^*uw=sea<o^«c»«tt« 
c if mil 7 ] roR»i l < 3:v vtBJKAftj&TOiMSiftT' 

ft-^-C, 900-9 5 0 nmMl 3 5 0~1 4 2 On 

n h - ix y h&mm*m^h t «KEUht 
smnmaKh hzb zm® t -r&mxw 1 tcieso* 

[0001 ] 



mmcotzMz. i&m^ffli®.m%b'<vftWi<t>(7>i%mf&tt(r) 
wu&trim »x-m%.-tmfflmmzm-t& t ^-e* o . 

[0002] 

\i*>vpi>><<i **zwbn&ixhh<?>x'hh. a* 
m&ztixm. mimMmmz$z®-tz,&mzii. m 
[0003] ^^©ffS'JSMa ( Buieffl^t^^s-s 

nzyme), (antibody), ^•^■^ W?^-K(binding pro 
tein) , I/^f-ydectin), ifflBart/jNfi'g'Corganelle) 
. ft&Htfr^alHUceH). ffla (tissue)^ if ^ 

[0004 ] jfngft^^ii: Lxmmwm (±#mwb L 

fe'(GOD) T'$>l> 0 ^ cOgt* (GOO) 5ri§ 
BBRtfiia $ ix. £ e>mm<V2£1t tbhthZb X'?)V 

3-xwyg.£fem.-rh&ftcDhcoi>mftztix^&. z 

[0005] £timm.£>£mt LZc^ffim<Ohcr>b L 
ta, 0-23663 1 #^f8J>&V^i#^¥ 

5-587 3 S^fgt^^ixTV^^i^^^l/n-X 

comtti-xmtfhz,. z-txhffyjkmzte. ±»&mzmi 
zfttz&mYytzmmm^bmfcm^b tc^it. zKh 
nmimmmthzb izi vitmmzfflfer&^mtf 

*=m7 < Jl>?cr>J: o 44J-3t*a-CJJf5eo«ftfc4HIM- 
i**^****** 1 ? ( LED ) **fflv>/»ii-C^4. 
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i o o o 6 j _hie<7)j: otc&mvmz x ^wmmt^ 

3feft#T B $ *lT V \h ^mT& 0 . MflisStC 

t>immtimLx i oo^iaffit^sv^t^ 

B W i: •* * < ffito&» ) <0«a3SHfcfc:*tt&* & 

^ fc v ^ |S]B £ £ T ^ & . -T ^ J: 3 frPJH £ 

CT£tt'tlff^fi0!lf^tfr (MLR) , ±f$.»m§Wr. P 
LSEHS^MTr (partial least squares regressin ) t 
t&^h^h^h^hy^^ h V 7X^m¥m^htlX 

otoizffixtt&X'teh&tf, smcomtt {ffloRft) 
co^-ftu («-^) (SNit) s-as-r&tco 

[00081 Tft*T't±jg#fc^«fc&M-& S Nit 

<n&#<Mz#>iz* mmm^t aw<ojs# <?> 

Zb<,z£*)SJ X)£#£/Jn$ < 0 -T «. #i£#ffi V * £> 

arc* « ; t te>t= m * * we Kf uffl $ ftx ^ & . 
[ooo9] tt:§i#mmt l zmz3ti:*.M2-ex*<Qm 
&yth h \ ^twrn^t * mfct h fe&coumx'U , 

h v ^twj&mfiWML l tzmx-m^ t Lxmizzti 

&ZblZ%-?XL$.\,\ S4 X&L-fttf±%<%h®Mt 

cr>&i>mt>tL&£oiz. &&)t-t&m.m*tet>\W}& 
cr>xs<? htuwm ( ^mrnwg. > £ & z % o z t 
z*m<?>m±*?mm*M&tix ^* . 

[00 10] 



T B W<J0J&»-<D5£a & & v Higft^tTf £ fo i 

£BW£-r&t><OT'$>.!». 
[0011] 

b - u y h J> S v Hi^ixfciSt l £ Zotc^f J 
&&&tZf8ftLLTJ&6Zk*mSLb-tbt>0iTi>h. 

[0012] ztc*mnnm^2iz%m<r>^wwm. 

mix<,±2cr>ffimzimz.x. mi±&mi®&ttx'fc & «j 
m^mms.i) i 'f)va-^mfs.x'hr,x , mty^i-x 

m%<V%.mzhtz-?X'J?tc<ki> 9 5 0— l 150nm 
Ml 250-1800n mOfB«*»^HlRSfUt±« 

[00 1 33 4fc*»BBo3||*«4 C^ttO^ifcffiNMt 

T,^T0. 1-10. 0mm<7)m<7)£.tkffimX'fcmZ 
fltzmm 1 d fcR»84 $*utR«* 1 e Sr^F 

j: 3 izm iKmm a wiag^is^ l x $lz> z t 

«*«cfi«tt««3eK{It4, If *J§ 1 JiS4 <n\ vrtlfr 
J>SVH±t#J!lRjfll1 : W#:affl!ljg^T'S)oT. -<7)^f*ffi^ 
8** 1 e £^F*;*-£.g» J: 3 tCB?fSRIt^4 <7)(2S5rl§^ 
[0014] 6 (cKtteO^^liUBtt 

tt«^*t4. n^mijb^.5<7)^-fti^cr>mmzimx. 
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m4 commzmz tx&h z t zzmt t ox-$> 

Wi» i»*5l6fe:iee<o«l«fc:jDit. Huiei3 : ^L<^ 
V ^Sftfttttf ffiififlttTfc ot, 900~950nraS 
1/135 0— 1420n m«0^< 1 1 -^^^ 

[00153 4fc*«W>ffl««8K:ie«W>**a«tt 

t-t&i><?>X'$>&. 

[00 16] 

■S3taS9t LTti, 7 50 — 2 500 nm(?)jSftT-3t 

X'htumnx'i>m^&zb &x-% . mm u~- r-ft 
-w&mmLX9mLtzi><Q. LEDymh^AtLE 
xtmLtzhttt'zm^hzttfX'th. 

[00 17] h'-^xrU ^2t LTti, 5 

<r>ThfiiiSntiX'i>m^hz ktfx-% . ;<oh'-A^7 

'J y 9 2 tJLhKJfe* 9 t dfeffc 3 OfSHCffiS § tl-X V 1 4 . 

mztitz%.cr>o*><7)--i5(o%\ ziz&m-t&hcox'fo-o 
X- z<n--}}<r>% \ a.tmt^fixmmthiSimzwM^ 

nstrsz t vx-z iz&m&mzBis.ztix ^ 
4. 

[0018] mtaSs 5 k LX It, i&ftMIW < ifi*** 
1 ) Cg3^tt£#-^4t>«OT'£>fUf itW, ifcft* ? 6 

0 0~~ 1 1 0 0 n m«0iS#?|-®iSr*(±S i iS^f-'-f 

»fi*«7 o o~ i 7 o o n mommi-mmx'it 

1 n G a A s i^COx <f?^ -A«m=ir «fcJHV*4 d t 

»JB!US#87i:LTtt. ^ffiS5T-#A»^ 

t ; om^zmnwwtz z t tfix-% 4 t <o-c*ix«r m 

[0 0 19] ±IEflW«!WR7rti. «{IJ»5T»4> 

xism% &i><r>x'h&. mm.m ms. 



a, 0t4.tfia»Sisi»^«f (mlr) . 

$T\ P L S HMf^Sf (partial least squares regressi 

%&S. (^^Vfu-i/ay) £HZ%o<mzmi?z%- 

[0020] mziM&ftmffi&ftmjzmwnwsmz'? 

b'-AX7*U x^2tcJ:oT. RS+lt4c7)^|fi]tc:^ii 
4ft 1 a t . £#3 <?>?5\ftl,zmfri\hit 1 b fc «rgJ£ 
tlh. mzKWlWLAV-XWzmfrtiKftl a«£UtflS4 
T-EW 2 tlX K®± let^t ft Cc^f* 3 «7)^r|6](c# 

fcRI** 1 d k Rmm4 X'&ttZtltzmttlt l e k tfT 

»i. z<r>^mtfzRmyti c*»«aj»5t=»*xh.s. 

■e LT»:fc^ai?g 5 (c||3&»ft.fcT*S*lfcRftf3tt 1 c *^ 

[0021] iM^xo^zmm^aztchixx^hi 

5 0-2 5 0 0 nm<0««<0i£*it* (ifisStfMW*) ^ 

(«#) *»>h$<, ^tfOffiJaj^H^rC'^:^ 
>/ wx"%s.-ftffii) i mtX'h h k ztixm . z 
(otiMzm^x'itsNit^im-r&tzibic, h^mm^ 
mtiwv/t^ (mfe&Bmk-tz&fcimfrty 

■t h % k'<7> mum z l , zzmmm^m zmm-t&zk 
X- s m<o±wmmco a vmmftnj&k &&z%-?x^ 

[0022] ttemtertmttvrimx'it. mmcom^ 
itmsmizmiL. m&b&wimiLtzXffmzzm 

m-t&ZklzX^X. &mg$Hztil?ht&%8l*ft&BZ 
Z*ti?ix$i#>X^h. LfrLZ<0^mt:§iftmm/ffli 

commzmm Ltzm^ . yttmm $> h v ^4Rjtr* aat 
tz**<9 bJUkLxtfuxztihzkizKc*). -otnim 

S) -fh'>yi-^t^ttitzA^ h/Uktc&. %<r>tz 
[0023] L^L*«B^±E^tMffi«tt*jB®8« 

x-ii. &&mmx'miztitzK®x.\ d kKmskAX'%. 

mZtitzRM% 1 e k SrT^^^TSIttiSS (c^< «k p 
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mmn&mzffi mrth ^^^-Mzn^h j -i xjR#sr« 
mzitx s n it* r&i_b^^^> ^ t &X'£ hcox-hh. 

[00 24] R#«4TR#3*lfcR»5Kl e bWMtf 
-m'&^ft£5m't&£.ikmMtKMftl e, id 

^ttfTC&'K fiEoTRSt«4 fcfflERSt3Kl eRTf 

o T 3 CO i'<OffiB<0£ffcffl«** 4> RS* $ *ifcR«3K 
^» J: o T 9S» *>/Vt v ^4 £ «»rt hZb ifiX* # 

RW3tl dfc»LT»»ittfc»j£Lfcm\ EOttftl 
lzW£*thZttfX'$i>&i><7)X"fo&„ fe^XRMM4£ 

±ieR»3K i e Ri/Kstyt i d a>'^w a aw* l t » 
w>zit&zbizj:~>x* &#3comzj}mz&if&iim 

cons fcrflqt-r £ffctft«** <DR»3fe<offi« i: SltH 
[0026] *I0J^Mltt«M(l ^ftffi 

mz--ocDmmt^-$>t><Dx*h$>< > zcomm^mm. 
(Djmizte, 7k<7)m—^tti8:<?)ffim (1250-18 
0 0 n m > emmm 1 1 . rHnm-m^ttmcoffim 

(800-1 300nm) (OiSfcftftl CD? — 

hwmx$:mm~?&zbtzj:^x&z%o . 
[0027] t ti ±izwmfctt<^w^<7)fem*y)v a - 

fHtefclfcLTti. 950—1 1 50nmSO'l 250 
- 1 8 0 0 n mCOasa«3&^aS?L^:^««*6 VHi 
»36^=S:6^4< b h—mmcD&Sk<D?t-U 
yhjZftftyt. niZ^ 945±20nnu 965±20 
nnK 1015±30nm v 1100±30nm, 14 
00±20nm, 1450±20nm, 1 500±20 
nm. 1 680±20nmC0*^cO3b — P>h^^h 

[00 28] o*0 ^n-^«Jeo3£Mtc«. fccom 
—m^n^commcom^b IT950-I150nm, 



*?*L<li945±20nm > 965±20nm. 10 
15±30nm. 1 1 00±30nm^ Tk^SfSZfSH 
f+iS^«<3D<i-^^ LT 1 2 5 0— 180 0 nm. 
L<lil400±20nnK 1450±20nm, 15 
0 0±2 0nm. 1 6 80±2 0 nm^y/t^>5: 

[0029] {zyjVa— xm&<DfemiZ9 5 0 

-llSOnm, HL<ti94 5±20nm, 965 
±20nnK 1015±30nnu 1100+30nm 
Sr. 1 250-1800nm, if^L<fil400±2 
Onm. 1 4 50±20nm, 1 500±20nm % 1 
680±20nmOy/t;l^ (ifi#H3tl ) ^^=Sr < i: 

[0030] ««$*Lfc#««<oe#tt. B5i>->Tffr£ 
n-^«*(c3C«?*LT. *5^B8Tl»eEi:LT* 

[0031] afcjiiitMieoftm«Fttt L-c4*«»mifi 

Kite. ST0. 1-10. Omm^ if* U<«0. 
5 — 10. OmmCOHiOffiB^fc&BWfc^S 

4>R»# (tta«) 1 dfc^F#3 

zbx\ simmntm&iibLx&rtua-xmm&m 

[0032] i^f*ffl«lfflffi^ft-&v^±*flcffl«!*BJE 
iftMJ)^ V ^4»JR^4>^ORSt3K 1 d (cRStfi4 

•y ^ 2 T'^#J ^ fL^ffi^r^ 1 b $ ft & (Hcojfii^ 
ifi«, o* 0A*O*affi«^^«^T^R«* 
3VK»«4 frhOWSMt 1 e £ ^R#f & J: ^ (C^St^4 

[003 3] 4fcSNJt<0ft^ (^V^) ^^^h;U^^ 

Rflt« 4 coftS Sr $ -ti-T C 4 ol^iS^ft 
S^oCt4dt^»^W3»rftO. ^cOJ^JKM^ct) 

ntL<^mmmmconm^^mu^m^x^z 
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(il 350~1420n mCO%[&mt&co£ffij&g > h\,m 

z^\ z<?>®m<tiittimizi&i><?>i>*gfr*itWtL 

[0034] *mi<?>±ftm®&.imfemm<?)i> 3-0 
comma. &&mm£^&ft®m<omz j $>&&co£o 

[ 0 0 3 5 ] z<7>± 0 z±fcw$mvt<vftmzi,i. 

«WWr (MLR) . ±jft4Maft*Mf. PLS0«4htt 
(partial least squares regressin ) . —zL — y 

X'th. 

[0036] &.#mm<mz j $>m&<ni. 0 tcwtzfi-m 
( mrs. ) ^ h ^wwmm&mm. t ±ie t pmcffi* 

1 nm&vmvm^m iztmhtm^m 

7t,z&v$,mm.^mcomcr)m^mtLxii. fubwm 
mmmzj:')<mmzt3z%difmtfh&. zoxm* 
(i siwtcsitB § ittzmmmm ( i^ama^s:**! 

<0W5r) fcEWftt^FT- I R^^ffiKJ: 

bfUZ £$£&mVT-f& ZblzJ; 9, *«nji«o£f«a»tt 

Ottft JS-tiffiBSl^a 7 fc *j It 4 ijffl LT± 

«tttt<Offl]t (in vivo SB^) fciSCfrd jrdt-rs. 

[0037] ELwmzmfh b „ A^wicmt^-y-^v 

HflsSr jEtt&v •> X Sr-grtr X (cHJfe LT x^ 

mzZtlhA^7hJU£j£&ftVr-t&Zt 
lz£ 0 . ««tttttf5fl8Ufc:i:»<Ofc*««Sr f -y 7 7 -v 
TLX. *»BH^±*ffl«tttt«^llK:«ffl^*ifi* 
1 <DfcS:$ri*5rf & . -e LX Zcomfe LfcifcHOiS 

mm i **mic?>±#mm&*mmsimzj; 

mcrfettcofttfZioZKoZklzJ:^, §ifttmx°ti& 

?m*mm-tz>zttfx°i*z,. 

mm* ±tf h tzii . $ h iz*mko±toimmmim 



mzx^m^mmmz^co^mmizmLx . z 

vgifr&m&vimfegiwzm^x ft mm%mm*m-fiz 
#®mit)%fmfrt>ttm£mmLxi>. ±&mm(rmz 

[0039] mz*w>ji<^tomiimimfe3imeo9m 
mzmmth. mi tzvk-tikft&mftttMfemmi. ± 
ftmtmttt Lx£.frtm*(7>?'/u*-Am&zMfct 

&i><OX'hh. %U9bLX 1670nmkl450n 

yhu—fxmzm^x^z,. 6 uxm9 fremiti 
7t3t-u-> r-^^3ti zmx.^ham.ni'yxx'h 

t-Axry y? 2«. uyx6tta$ 

ftT'fc^^f* (K) 3<OBfc:SiI?<iT*5 0. 1^>X6 
S:^ LX mi $ #1* ^ t - V h- ifffS* r # 1 <oatff*rft| 

- Axr y •■/? 2 izmmztiti 3t-i/>h ig^^3fc l 
>I<03h-lxyhjS^^|.3!dlcOjtttT^ri6]t«UT^ 
90" (cXfft&Xl at. z}t-]syhmm\ttie) 

mttfotBWftttfo<,zm.?rr&yti bttzumz 

BmT<cEas*i.&RS«i4 tc»Mi«, t mz±M£K 1 
b «^flc 3 izm^tib . m i c^Eirc*tJ: o izRmm 

4 tiJifSXTU y ? 2 (CM LT 3S«MPi-t h X d (cfltt 

[0040] ±IS5E 1 a(iRStM4 tb'-Axr U -y ^ 
2c7)^(cRSt^l e t UTRit$#L&4:«fc:±gB3tl b 
(i^f* 3 ■f«0ffl«0fiIO4M«th'-AXr'J -y ^ 
2<7yfiVzWM'}t\ dt LXEzMZti. WWRaiKl 

e s 1 d (± t'-AXr 'J -y 9 2 OeST'SVHC^-TI) 

b &Utt»4 frh<n8M1t 1 e <75firffl k ^'-gcfS i d iz 
(T&t&Xolz) . f-AxrUy^2 (RStTtI 
cK 1 etOT^Ofil) *^cORStM4cOfig^l§^L 

«ORSt5KcOiaffli:KI^4*^<ORSt5Kl eCOGfflbtf 
—3Ct&£olZf-A.Z.yV -y 9 2<0 I ?W<7)i&W.frh<0 
$M®.4<r>®miWi1tthZb iz£~iX. «T2ramt 

&m*&&&mmfr^<r>mfift*mmi,z&frhzbtf 

X'Zh. 

10041 ]^ cr>^» LfcKJtJt 1 c iimMm4 b B&IE 
BBfcWiart-iflaoW^Xl 0T'm^$^T^fii?l (« 
3KIR^) 5(c^*>ttl,. C<oa«aj»5TiB£Efc:3a»S 

yti-^T'*l>ff?g5fta#S7tA^L. ±1E(S-^^ 
olZ^oX^h. 
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[0042] y>va-xmjg.i%mr?htz*hiz®im-?h 

.r t Tit & .r t & „ ^±ieflii^^#&rco^ 
m&mwk Lxmm-tz z t & . 

[0043] *fc*«^<0*lffl«*AJ: 

femmmmv&sk t ±ss*ftmz x h m^-m^a z & 

imztih. znmmmizm^xmAttfcntftmmzft 
m-t *$&<,zi±m.®i%wf\^m*m\ >t v^> . 
[0044] mzmnmmzwmth . z<r>mm<n 

n7>yyy"t\$iftfe :: ?frt>*z>ymzm^x33'o, z 

COmm&^Zm^^&ZklZji-yX 9 5 0—1 l 5 0nm 

comskmmnx^? h/^m^Lx^ua-x^Ai 

azZoXolzLX^Z. 3.tz&.T2mml,zKLSt&£. 
«sffl«i*^«OKIt5l£tfDaffli:KSt^4*>^,tfC»Klt3Kl e 
wfiffl 1 3&*-HBrt- *J=5C( T**" £> J: 5 ) R» £!4 

<ota« jwr« $ ft t v ^ . d ii 4> jjw±±iEsas«i t ra 

&tc0 l ic^-t J: 5 {CAMS fix v . 

[0045] ttzr/ua-xmmzniii-t&tiMz&m 

&^a-.*iR*e>J*Bi:. *JWKJ:43t-l/>'h 

358^-* i niRytmnmmztmmMtf^mzx oaw 
■thzkx^&z. ttzzwrnmrnizm^xmAztmom 
m.mzitfi£r&i%Gt,zt,±p Lsmm-ftm^mzm^x^ 

[0046] frizz ttizmwpmmzmwtz. znm 

AWk&zw%.-r&i><ox'$>&. ymottxn^y^x 
7-y^vy>?>y'b®tftm?frt>%&%M$:m^xts 
•9. znmiftt&f-zm^&zbizxix 1 250-18 

0 0 n m^ifcftfS&co.x^.;?' HUSrillSgLT^n^-X 
^S&fc^^ro i7*:U^I>. &fz&.T2mmlz1iL 

ftfft 1 e cofifflt *HW* J: 3 fc ( =£W?h J:ot:) 

JiHi: R«(cH l (cijrt J: o izMfSLZHX ^ft . 



[0047] ^^^rj-^JgJKS-^ai-t^^tffiffl 

i6#^3K i wmftjMnmmztmMMVr^mz own 
-thzt xntz . ttzz commtmz&^x mxnm^^ 

[ o o 4 8 ] mz $ & KffitfDUfcwsrR w & . - <vm 
mm<ni>coii$L#tmmik vxm.wwm*<ny)va- 
xmmzmfethi><ox'hz. %M9t Lxitfyyx 

7- y/wyy? yyt =F&y 4 ^^*^^r-?>^iS$rffl^ 
X H 0 s itffl L7tT^7 4 iVf&^iM&tf 1 4 0 0 n 
m. 1500nm, 1 6 8 0 n mT'f id* 1 ' 2 0 n mCO 
i*<7>X'h->tz. it^T2mmi;fitfS4«:»^ 

-grr •& i o iz ( ^ ^-r * <t do R*t«4 oea^'ig 

[0049] 4fc^3-^«S*«aj-r*fc»Kttffl 

hy)v^-7Am.<^%m.b, *wm&h-=i\L-\sy\- 

x-ntz . ttzz commiza v ->t BAWi&^tt 

[0050] ttizmeomzmzmmtz. zeom 
mMcoi><wz&.famm i &wb Lx&.wmmfr<n7>va- 
Awyg.&mfe-t&i><?>x'*>&. %m9bLxiz?>?'z. 
T-y/wtyy^y-rb^y <uu?frt>%:&im$:m^ 

X fc* 0 , mm Lfz=F»V < /P^ti*^*** 4 9 4 5 n 

965 nm, 1015nm, llOOn mtfll 
*<20 nmWtOTft-)^. t 2 mm 

e Ofiffl t * { -SrTi> J: 3 iz ( T^-T 4 £ 3 1 ) RStH 
4 c7)Grg*J|S5g $ itx ^ $ . d ti h JjWt±±K«tt« t 

[0051 ] *7t^;U3-^jRS5rS:aj-r&>t«>t-fiEffl 

mkb L, ^BjttiS'flrftffiwgfll^ffifc J: 

&^)ua~xmm<ommb. *%mzz\hat-\syh 
m^ftfti <r)tm&<r>m\&i:mttmvi%-mz3L *)nm 
•t&zbx'fttz. ttzz commmiz&^x mAttmnm 
&sgiZfti$.-t&tgr&iz<,zm®ffi'ftm^m$:m\>->x^&. 
[0052] Ktzzbizi&ngmffiirffltth. zcnm 
mmnhcoi.iikmmmfib lt±«c««i+<o^3- 

•9, C^>leIllf< ; § r F5rffl^.2>C:i:^J;oT 1 2 50— 1 8 
OOnmcOiS^l^cOX^.^ b/UZmitt&ZbiZj:*) 
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50ft3t 1 e colSM t tf-grT h Xoiz ( <fc 3 

tc^v^T^^^y-f -y (mm tm^ixhtz^x-m^. 

~$~hX o fwLTi^-i>. iix^WHiiieHMWfcPIWc: 

[0053] &rz7)\s?-xmmzn$,-? htzihiz&m 

£*H5K 1 <7)©^«<7)K«^^ftWM^S{c J; OSfW 

-r tx-ntz. ttzcw^mmizti^TmAttfccotfL 
^y>\u¥>7>y'tmft^t^%h%m$:m^xt5 

9. Zcr>®VxW?*m^&Zt1,zX~>X 9 50—1 1 5 

X'li^^-xm&com&z^tjLlb. 900-950n 
m<7)jfi#^l ^fflV-^TiietlHl^X^^ h;KD»5£ 
S-fc-r&VV -Wci9l&IMI*iT'<DKSt3icl dt&S 

mBLx^z. z covmziife&KVr^m a m l tz . 
zix^mui±.mmmmt mmizm 1 iz^-tx o izb&l 

[0055] ttznua-Ammznih-f&fzMz&m 

m%t u *%wtt,m%hm<?)wm^miz£ mhti 

m.fcwt i comytmcom&zmmmm^mz x o mm 
■t&ztx-ntz. ttzzcommmizii^xmAttfecom 

[0056] mzz t>\zmcr>mmm*m2\zm^xm 

VtbLZMZHW&t&mTlbh. JtM9tLXli 

m^XtS*). Zcr>mVit¥f-i m^hZt\zX->X9 5 0 
-1150n m«MW^; WtW&th Z t 

fzZnmmmX'ii t'-A7 'J y N 2T'#S'J$:ft/o3fc 1 b 



±.mmmt mmzm 1 tc^-r x o tzB&znz . 

[00573 ifcWi D^SSSrStfcB-r&^^^ffl-r 

w-ro^ng^ *wmz£&zit-\svYT£fr>/mi 
mB^nmmzmmmm^mzj; ^mm-thztx 

fttz . MZ 0 <r>mg.t,±7uto v -y -f- x'esstc J: 
[0058] 

ttW12tifziZm\-Xcoot,-l;mftZ&ft®m.X'K 

zttizx^x. zutimx'&8iztitzmift<?>imt-&. 
i-zmae>£ftmmx'%ttztitzKttK&mftmz%iit> 

ZZttfX'Z. &mkX'mteixtzRMftcr>\mk-®. 

mx-$ii£& < wfrth z t * { T'^ -s. . 
m^mmcom^mt^m^itizmm-thm^x o 
muz t x iEm%4Lfcmm&Vicojz&ttffi $> & \ ^« 

[0059] Lfrh±mmx'R%i$ntz&mmzttt 
zBUtimviiimi&g.&mzmfS.-t&ztizxix. ^ 
*<o^<o<aji<ofe*««^ ^«^3&oti« t mam 

X-miZixtzKMfte>ffiabt:--&Z-<t$>Zkl} i X'% . 
[0060] ^7t*y%Hy1cOi«*a 2 JcKtt«OJKWJ. fr 

& v ^i^mmermm^mm.^mmirnimx'mm 
&<-9tm-thzttfX'*hhcr>x']b&. ttz^mcom 

<7)^JH;$)itoT^<i:t95 0~l 1 5 0nmRlf 
125 0— 1800n m<nfffltfr bmft.iitltz£$ffiib 

ffi»T'^S^ < h Z t tfX' £ h t <7>X'hh . 
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[oo6i] ztc*mi<vmj£i&4 izam&mui. & 

TO. 1-10. Ommcr)m<r)$L&mi®TRmZtLtzK 

%ftizR§itmT&ttztifzKmje£T&Zit& x o \zm 
i^mm.cw$LW.zw.'%.\-.fz<?>T\ tsmmoRmm&ti, 

ms&im s-csjKs < Mfrr zzt &x- * & 
i><7>x-h&. 

[oo62] 5 izmmemwu. m 

fcmh&mx'b ot. z ^wmmx-Km £ iifcsst* 

ffl%tmmx'm^i\tzKmft<r>imz-%iz*th z 

b\z& it, ttgL0>* & V ^H?£A> £ OKI* 3fc<Oliffl t R 

*>. &iz?-/ua-xm&$:ftf§m:'mm&< 

[0063] &tz*8PJicr>m?m6lZsm(D¥tWli. Br 
[ 0 0 6 4 ] £ fc*SMH«3S*JI 7 fCffi®iOf|Bfl|j . ^ 



L < &V^ffl^#A<flgffi«iaT-&-5T . 900- 
9 5 0nmSt;i 3 5 0—142 0nm^<H- 

- u v Y&mvftZRW fc *{3Rfit^^t!)$-y-i, .r 
ISISfflia-c^JJEa 1 - b y h jS**Hfc»* 

ij*gfrzn&& < fi-m-th z t tfx-% h t, <r>x-hz> . 

[0065] *tottt9K>MOT8Meilnftn& ff 
< #*rf «. - 1 & t <0T* i. . 

[@2] ^±(om<r>mm^mmt:m-tvmmx't>h. 

1 ifisfcH-* 
1 a ft 
1 b * 

1 c ^SftfcESftfc 
1 d SUtfft 

1 e ESf ft 

2 t'-A^r'j7^ 
3 

4 Etffjl 

5 tfcttS 

7 «««yi3Mift 



[HI ] 



i a % 

I b }t 

i c wsnfcfist* 

I d 514% 

1 e S«it 

2 K-J.3.7<) v 9 

3 ifeff 

4 S«tt 

7 intgaa^a 
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